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TASK OUTLINE
FOR
INVESTIGATION OF SECRET COMMUNICATION BY STANDARD LIGHT BULB

FROBLEM:

It 1s well-known that & light buld counected to a sixty cycle line is
actually varying in intensity 120 times per secomd even though these
fluctuations ere not noticeable. The problem 1s to investigate the
posaibility of a system of communication using these light fluctuations
83 a cammunications medium, The investigation should consider both
voice and code transmission. Major emphasis should be placed on
simplicity and smellness of both the transmitter and receiver.

WORK 70 BE PERFORMED:

a) The initial investigations should determine how the percentage of
amplitude modulation, frequency of modulation, light brightness and
amount of background light affect the threshold noticeable flicker.

b) A second investigation should determine st what rauge the modulation
can be detacted by a sensistive photocell with the light modulated Jjust
below the threshold of flicker noticesbility. The second investigetion
should be performed with 20-watt incendescent and fluorescent bulbs
utilizing amplitude, frequency shift, phase shift, snd wsve-shaping type
modulation.

¢) Possidle trapsmission and reception methods should be evalusted on
the basis of the results of these two investigstions.

4) Working models of the more promising systems should be built.
DISCUSSION:

1. An experiment has been performed in which the photocell of e small
movie projector wae 1lluminated by incandescent and fluorescent builbs
connected to a sixty cycle line. The output of the movie rrojector audio
amplifier was dlsplayed on an oscilloscope. The resulting wave shape

was of such emplitude end sharpness that it would seem possible to
transmit informetion by frequency shifting, phase shifting, or weve
shaping of the normal sixty cycle fluctuations of light bulbs. Due to
the nature of the experiment, it was not possidble to determine the

level of fluctuation of light amplitude,

2. Appendix A contains some suggestions on methods of generstion and

detection of keyed modulation. These suggestions should be among those
evaluated on the basis of the two investigations.
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3. At the General Electric "House of Megic" display, a device was
exhibited wvhich transmitted recorded music over a light besm. It
has been reported that this device used smplitude modulation but
that the modulation was not noticeadble.
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APFENDIX A

1. The following code generation ani reception methods should be
smong those evaluated:

@) Generation of frequency shift by keying a rectifier in and
out of the lemp circuit (Figure 1). Resistor R is of such valus that
the light cutput does not very vhen either the rectifier or resistor
i{s in series with the lamp. The key should be designed to be aimiler
to an electrical commutator {i.e. the moving contact always touches
eithsr the resistor or rectifier contact and the circuit is never
open). Such a circuit will shift the light fluctuatiomn frequency from 120
cycles to €0 cycles.

b) Generation of phsse shift by meking the key a part of the magnetic
circuit of sn inductance in series with the lsmp a8 shown in Figure 2.
The edvantage of such a device would be that opening and closing
contacte is avoided.

¢) Generation of phase shift by saturation as in Figure 3, In
this figure windings N~1 and Ne3 are the windings of an auto trans-
former vhich has low mutusl coupling due to the lesksage psth through
the center leg and in wvhich the winding N-3 bucks vinﬂ.ing F-1l. Winding
N-2 {s the control winding which s short circuit’ “when the key is
depressed snd whose core has a smaller cross sectional area than the
cores of N-l and N-3. When the key is up and the control winding is
open, the mutual coupling between N~l and N-3 is low and the bucking
voltage induced in Ne3 is consequently low. Also Ne3 has a large
leskage inductance causing s phase shift in the light buld current. WUhen
the key is down, short circuit current flows in the control winding
saturating the center transformer leg, the leskage inductance of Ne3
decreases reducing the phase shift and the mutual coupling with Nel
increases, increasing the bucking voltsge induced in Ne3. Thus the
device has provided phase shift without change in output voltege.

d) GCeneration of wave shape keying by keying a neon bulb in
parellel with the light bBulb so that the peeks of the applied voltege
are clipped.

e) Generation of phase shift keyinf by a movaeble transformer core.
Por exasmple, the device shosm in Figure 4 has two primaeries, one of vhich
is phese shifted with respect to the other through the phase shifting
capecitor C. Rotating the movedble core from one primary to the other
will cause & shift in phase wvithout any decrease in loed voltege. The

- same effect could be cbtained with a two phase wound rotor motor.

s

Declassified in Part - Sanitized Copy Approved for Release 2012/04/11 : CIA-RDP78-03535A000600100002-1




Ll s,

Declassified in Part - Sanitized Copy Approved for Release 2012/04/11 : CIA-RDP78-03535A000600100002-1

. 1 SECRET

£) A receiving device for phase shift or frequency ehift
modulation in which a tuning fork rescnant at twice the line
frequency is illuminated by the transmitting light buldb. Such
a device would de simtlar to & stroboscope and any change in phase
or frequency of the transmitting light would csuse the apparent
position of the tuning fork to shift to another positicn or move
continuously.

g) Receivers in which the optical path to the eye is blocked
in synchroniam with the unkeyed light, the phase shift or frequency
shift slloving light to pass. Fossidble devices for synchronously
blocking the optical path includes: reed rescnant at 120 cycles
and actuated by a throttled CO-2 cartridge, a tuning fork, and an
electric or spring motor turning a slotted disc.

h) Receivers using photoelectric cells. In such receivers a
gecond photocell directed tovard e second unkeyed light operating
from the sameAC line would provide a synchronized reference voltage.

1) Generation of non-symetrical keying by a full weve rectitier.
with e movable center tap as in Figure 5.
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